The purpose of this study was to employ a kinematic analysis to determine the extent to which the Wheelchair Fencing Classification (WFC) can reliably predict and classify wheelchair fencers' trunk functional ability, during WFC functional classification assessment condition (without supporting bar) and competition condition (with supporting bar). Participants were 14 world-class wheelchair fencers from Hong Kong, with 9 WFC category A and 5 WFC category B fencers. Participants performed wheelchair fencing actions (i.e., lunge and fast-return) in two conditions (i.e., standard WFC testing condition and wheelchair fencing in competition condition). The maximum trunk velocity and maximum trunk angle (i.e., range of movement) were motion-captured and analyzed by kinematic analysis. The results showed that WFC classification significantly correlated with the trunk functional ability in the WFC testing condition, but not in the competition condition. The functional ability indices were significantly higher in the competition condition than that in the WFC testing condition for fencers of both category A and B. The trunk functional ability of category A fencers was significantly higher than that of category B fencers in a WFC testing condition, but such patterns were not observed in the competition condition. We concluded that the WFC test might not be fair and reliable enough to classify fencers according to the impact of their impairments on wheelchair fencing competitive performance.
kinematic analysis to examine if the disability classification system of wheelchair fencing provided a good indication of players' functional ability in a competition setting.
Disability Classification in Disability Sports
Research consistently shows disability sports employ taxonomical methods of classification for equitable competition across athletes (Porretta & Sherrill, 2005; Tweedy, 2002; Vanlandewijck & Evaggelinou, 2003; Vanlandewijck & Chappel, 1996; Williamson, 1997; Wu & Williams, 1999) .
However, few attempts have been made to utilise evidence-based methods to compare the functional ability of players in different functional categories. Wu and Williams' (1999) study on the performance of swimmers in the 1996 Paralympic games found swimmers with varying levels of disability exhibited different levels of sporting performance, with swimmers of distinct types of impairment having similar chances of winning. The authors concluded that classification of swimmers according to their functional ability was reasonable. However, it is important to note that the study retrieved performance data (e.g., time and position) from the competition only, and it is possible that this data (i.e., sporting outcome) may not be entirely comparable to functional ability as could be assessed by a number of kinematic methods (e.g., range, speed, and power of motion). Recently, Beckman and Tweedy (2009) developed a test battery to evaluate the functional ability of disability runners (comprising a thirty metre sprint, standing broad jump, four bounds, a ten metre skip, running [in place], and split jumps).
While the test battery exhibited good reliability and validity in predicting running performance, it was only tested among non-disabled individuals, meaning it may not be suitable for classifying the functional ability of disabled individuals (Beckman & Tweedy, 2009) . It remains unclear how well the existing classification systems reflect the functional ability of disability players in Paralympics summer sports (Chow, Chae, & Crawford, 2000; Chow, Kuenster, & Lim, 2003; Chow & Mindock, 1999; Frossard, Smeathers, O'Riordan, & Goodman, 2007 However, in competition, wheelchair fencers are allowed to make use of a supporting bar, fixed to the wheelchair (see Figure 1) . Although the use of supporting bar is commonly applied to other disability sport events (e.g., wheelchair shot-put)
for assisting players' balance (Chow, Chae, & Crawford, 2000; Chow, Kuenster, & Lim, 2003 offering reliable information about the degree to which disability impairs performance in Paralympic competition.
The Present Study
The aim of this study was to preliminarily investigate if the trunk functional ability assessed in the WFC condition (without supporting bar) was comparable to that in the competition (IWFC) condition (with supporting bar). In order to examine the trunk functional ability in the two conditions, a number of functional indices associated with wheelchair fencing were used.
We assessed wheelchair fencers' trunk functional ability by their trunk maximum velocity and trunk maximum angle (Czajkowski, 2005) . 
FIGURE 1
A fencing wheelchair equipped with a supporting bar. Table 1 . Participants provided informed consent about their participation rights (i.e., right to withdraw the study and data given at anytime) and confidentiality of the data before the experiment.
Method

Procedures
After approximately fifteen minutes of warm-up, participants were instructed to perform a lunge (attack movement; see Figure 2a ) and then a fast-return (defensive movement; see and d). To reduce carry over effects, the order of the tests taken under the two conditions was counter balanced. Participants performed five trials for each condition, and they were allowed to rest for as long as they deemed necessary after each trial.
Experimental setup
We followed the official rule of International Wheelchair Fencing Committee (IWFC, 2008) to setup the classification tests in both conditions. The distance was adjusted until participants' fencing foils could reach the inner edge of the experimenter's forearm (see Figure 3) .
TABLE 1
Demographic information  competition = .82), and maximum fast-return angle ( WFC = .96;  competition = .97) were excellent among the 5 trials, the scores from participants' best trial were used for data analysis.
Motion capture
A Sony 3CCD (DCR-TRV950E) digital video camera recorder was used to videotape motions 
Data analysis
To mitigate the effects of low sample size and 
FIGURE 4
Computation of maximum trunk angle. SH represents the line between the shoulder of the fencing arm and the lilac crest of the fencing arm, and HX represents the vertical line perpendicular to the ground that went through the hip joint. EUJAPA, Vol. 6, No. 1
FIGURE 5
Experimental setup for right and left fencing arm.
FIGURE 6
Functional ability between Category A and B participants with and without using the supporting bar. The functional ability in the y-axis is the mean standardized score of all trunk functional ability indices. * p<0.05.
Discussion
In the present study, we attempted to employ a kinematic analysis to test the reliability and 
Limitations and Future Directions
A number of limitations in this study should be noted. First, classification in disability sport should reflect the permanent nature of functional impairments, but the cross-sectional design of the study did not permit us to examine this assumption, thus it is important to employ longitudinal studies to provide evidence regarding test-retest reliability of classification.
Second, although the current sample comprised the whole elite wheelchair fencing population in Hong Kong, the size of this sample was indeed quite small; it might be useful to recruit larger sample to enhance the statistical power of the analyses. Third, our sample was only limited to world-class wheelchair fencers, so our findings might be affected by a ceiling effect. 
Conclusion
The current study presented a preliminary kinematic analysis to examine the trunk functional ability of category A and B fencers under the IWAS wheelchair fencing classification.
The results indeed did not fully support the ecological validity and reliability of the existing classification system. In conclusion, the existing classification for wheelchair fencing should be refined, particularly for the adaptation of the use of supporting equipment in competition setting.
The introduction of motion analysis might be a future solution to enhance the accuracy and reliability of disability classification in sport.
